Later on, the path number was renamed as Wiener index 2 and the whole theory of topological indices started.
In this article, G is considered to be a molecular network with vertex set V (G) and edge set E(G),
The notations used in this article are mainly taken from the books 3,4 .
Let G be a connected graph. Then the Wiener index of G is defined as
where (u, v) is any ordered pair of vertices in G and
The very first and oldest degree-based topological index is Randić index 5 denoted by R − 1 2 (G) and was introduced by Milan Randić and was defined as follows:
The general Randić index R α (G) is the sum of (deg(u)deg(v)) α over all edges e = uv ∈ E(G) defined as
An important topological index introduced by Ivan Gutman and Trinajstić is the Zagreb index denoted by M 1 (G) and is defined as
One of the well-known degree-based topological index is atom-bond connectivity (ABC) index introduced by Estrada et al. 6 and defined as
Another well-known degree-based connectivity topological descriptor is geometric-arithmetic (GA) index which was introduced by Vukičević et al. 7 and was defined as
The ABC, GA, ABC 4 and GA 5 indices can be computed if we are able to find the suitable edge partition of these interconnection chemical networks based on sum of the degrees of end vertices of each edge in these chemical networks. The fourth version of ABC index was introduced by Ghorbani et al. 8 and was defined as
Recently, the fifth version of GA index was proposed by Graovac et al. 9 and was defined as follows
Dendrimers are constructed by hyper-branchad macromolecules, with a fully tailored architecture. They Table 1 . Since we have
SuSv .
D r a f t
This implies that
Which can be reduced to In the next theorem, we have computed the fifth version of geometric arithmetic index (GA 5 ) of the Proof. By using edge partition given in Table 1 , the GA 5 index of D 1 [n] can be computed easily. Since we have
On Molecular Topological Properties of Dendrimers 7 3 The ABC 4 and GA 5 indices of dendrimers
In this section, we study the molecular topological properties of another type of molecular graph denoted 18 × 2 n − 12 (7, 9) 9 × 2 n − 6 . Proof. For the molecular graph denoted by D 3 [n], we have the edges of the form (5, 3) , (5, 5) , (5, 7) and (7, 9) . We use the values given in Table 2 
After an easy simplification, we have 
Proof. By using the edge partition given in Table 2 , we calculate the
After an easy simplification, we have 4 The ABC, GA, ABC 4 and GA 5 indices of the tetrathiafulvalene dendrimers
In this section, we compute the ABC, GA, ABC 4 and GA 5 indices of the class of dendrimers known as tetrathiafulvalene dendrimer [12] with core unit. By construction of dendrimer generations G n has grown n stages. We denote simply this graph by T D 2 [n]. Fig. 3 shows the generations G 2 has grown 2 stages. We shall now determine the ABC and GA indices of the graph of dendrimer denoted by
of tetrathiafulvalene dendrimer of generation G n with n growth stages. By using the edge partition given in Table 3 , we can compute the ABC and GA indices of tetrahiafulvalene dendrimer. D r a f t Fig. 3 . Tetrathiafulvalene dendrimer of generations G n has grown 2 stages;
4 (2 n − 1) Table 3 . Edge partition of the graph T D 2 [n] which depend on the degree of vertices having unit distance from each edge.
Proof. The graph denoted by T D 2 [n] has the edges of the form (3, 3) , (2, 2) , (2, 3) , (2, 1) and (1, 3). Since
After an easy simplification, we get
Proof. By using the edge partition given in Table 3 , we have
1+3 .
After an easy simplification, we get (S u , S v ) where uv ∈ E (G) Number of Edges (7, 7) 8 (2 n − 1) + 3 (6, 7) 32 (2 n − 1) + 8 (5, 7) 12 (2 n − 1) + 4 (5, 5) 28 (2 n − 1) + 12 (5, 6) 44 (2 n − 1) + 20 (6, 4) 8 
After simplification, we get 
Proof. The formula for GA 5 index of the graph of tetrahiafulvalene dendrimer can be reduced in the following form In this paper, some degree-based topological indices for certain infinite classes of dendrimers were studied for the first time and analytical closed formulas for these dendrimers were determined which will help the people working in network science to understand and explore the underlying topologies of these chemical networks.
In future, we are interested to design some new architectures/networks and then study their topological indices which will be quite helpful to understand their underlying topologies. 
